Dynamic soil chemical interactions with conservation agricultural practices and soil biota are largely unknown. Therefore, this study aims to quantify long-term (12-yr) impacts of cover crops, poultry litter, crop rotations, no-tillage, and their interactions on dynamic soil properties and to determine their relationships with nutrient cycling, crop yield, and soil biodiversity (soil microbial and earthworm communities). Main effects were 13 different cropping sequences of soybean [Glycine max (L.) Merr.], corn (Zea mays L.), and cotton (Gossypium hirsutum L.) at the Research and Education Center at Milan, TN, and eight sequences of corn and soybean at the Middle Tennessee Research and Education Center, Spring Hill, TN. Sequences were repeated in 4-yr phases from 2002 to 2014. Split-block cover crop treatments consisted of winter wheat (Triticum aestivum L.), hairy vetch (Vicia villosa Roth), poultry litter, and a fallow control. Soil C and nutrient fluxes were calculated at surface (0-5 cm) and subsurface (5-15 cm) layers during Years 0, 2, 4, 8, and 12. After 12 yr, weighted means (0-15 cm) of soil pH, P, K, Ca, Mg, total N, and C were greater under poultry litter-amended soils compared with cover crops (P < 0.05). In addition, continuous corn sequences resulted in greater soil K, N, and C concentrations than soybean-soybean-corn-corn rotations (P < 0.05). Poultry litter treatments were positively correlated with greater soil fertility levels, as well as higher crop yield and soil biodiversity. These results underscore linkages between manure additions and cropping sequences, within the nutrient cycling, soil health, and crop production continuum.
S
oil health is the ability of soils to function within their biosphere to sustain plant and animal production and maintain or enhance water quality (Doran and Zeiss, 2000) . Anthropogenic activities continue to diminish soil function and health and are an ongoing ecological concern. Soil biota are seen as indicators for both ecosystem services and the sustainability of management practices on plant and animal production (Doran and Zeiss, 2000; DeBruyn et al., 2011) ; however, studies linking agroecosystem management to soil biota and plant production are limited.
Increased crop rotation complexity may improve soil nutrient availability owing to greater residue diversity, especially in relation to C and N, and therefore may be an effective way to improve soil health. Specifically, N dynamics are thought to play a predominant role in continuous crop penalties, since greater C/N and residue quantity (e.g., corn [Zea mays L.]) may reduce mineralization compared with N 2 -fixing crop residues such as soybean [Glycine max (L.) Merr.] (Gentry et al., 2013) . Despite corn producing large residue quantities, studies suggest that continuous corn may store greater or equivalent soil organic C (SOC) than corn-soybean sequences (Omonode et al., 2006) . Including legumes in a high-residue cropping sequence such as corn may increase residue decomposition, resulting in greater SOC storage (Ortega et al., 2002) . Similarly, continuous monocropping without winter cover crops is generally thought to be deleterious for agroecosystem services, as cover crops provide advantages over fallow systems by improving soil structure and fertility and reducing soil erosion and leaching (Teasdale et al., 1991; Brandi-Dohrn et al., 1997; Tonitto et al., 2006) .
Poultry litter, a composite mixture of poultry manure and bedding materials, is a source of N and P, and continuous annual applications can affect labile soil N and P, as well as the soil ecology (Ashworth et al., 2017c) . Poultry litter has proven to increase fertility and meet crop N requirements (Endale et al., 2004; Tewolde • Bio-covers illicit greater soil property responses than crop rotations in upper horizons.
• After 12 yr, cropping rotations affect subsurface physiochemical fluctuations.
• Soil biodiversity was linked to poultry litter and high-residueproducing crops.
• Poultry litter was the greatest driver for earthworm and microbe community structure.
• Crop rotation diversity altered soil habitat by influencing nutrient status and residue. et al., 2010) . In addition to direct crop benefits from soil fertility, ancillary benefits include liming of acidic soils, as well as organic matter additions (Ashworth et al., 2014) . Poultry litter applications and subsequent green manure (e.g., winter weed growth due to a flush of P and N) can alter soil chemical and subsequent biological profiles over time, although the extent of this is largely unknown. Previous systems-based research by Ashworth et al. (2017c) suggested that poultry litter soil amendments drive microbial community structure (i) by altering chemical soil properties (i.e., soil pH) and nutrient cycling and/or (ii) by bringing in its own suite of microbes. Manure and cover crops may also indirectly affect microbial populations by affecting (i) the rate and amount of photosynthetically fixed C inputs and subsequent substrate for soil enzyme activity, or (ii) physical soil properties, such as aggregate stability, bulk density, and water infiltration (Riegel and Noe, 2000; Ashworth et al., 2014 Ashworth et al., , 2017c .
Numerous studies have documented greater long-term SOC storage from rotation diversity, cover crops, poultry litter, and notillage (Franzluebbers, 2005; Thelen et al., 2010) . No-tillage, in which a crop is planted directly into residue by cutting a narrow furrow, is of interest due to increased acreage throughout the United States and the potential for soil health improvements across agricultural landscapes. This trend is reflected in Tennessee, with 80, 47, and 68% of corn, cotton (Gossypium hirsutum L.), and soybean, respectively, being no-till seeded (NASS, 2012) . Consequently, no-tillage coupled with best management practices (e.g., crop rotations, cover crops, and manure additions) may enhance soil health for long-term production. However, influences from long-term poultry litter, cover crops, and cropping rotation diversity on soil chemical shifts and subsequent soil fertility and C storage is largely unknown. Therefore, the objective of this study was to identify soil fertility and SOC storage impacts from long-term cover crops, poultry litter, and cropping sequences under long-term no-tillage, and to determine the relationship with nutrient cycling, crop yield, and soil biodiversity.
Materials and Methods

Site Description and Experimental Design
We conducted field studies at two sites with existing longterm, no-tillage cropping system trials to assess the impacts of cropping system across varying soil types and physiographic regions on soil fertility and their interaction on soil biodiversity. Coastal Plain LRR P. This region covers most of western Tennessee, western Alabama, Mississippi, eastern Louisiana, and a portion of western Kentucky. Soils at the RECM are classified as a Loring series (fine-silty, mixed, thermic Oxyaquic Fragiudalfs), with mean annual precipitation and temperature of 107 cm and 14.8°C, respectively. Prior to experimentation, this site was planted in corn in 2001, soybean in 2000, and cotton in 1999. During winter, wheat (Triticum aestivum L.) was planted for grain, although prior to this study the site was left fallow.
At both locations, treatments were laid out as a split-block (strip-plot) design with four replications. Each location was under long-term no-tillage, where the main and cover crops were planted directly into the residue of the previous crop. Wholeblock treatments consisted of cropping sequences (see Table 1 for whole-plot sequences), with strip-block treatments composed of four bio-covers (green manures and crop residues). At RECM, four different cropping sequences of corn, cotton, and soybean were repeated in 4-yr cycles (i.e., Phases I, II, III, and IV; Table 1 ) beginning in 2002 and continuing through 2014. Biocovers of wheat, vetch (Vicia villosa Roth), poultry litter, and a fallow (winter weeds) control were repeated annually. The same experiment was performed at MTREC without cotton. This created 20 and 15 sequence ´ bio-cover combinations for RECM and MTREC, respectively (Table 1) .
Main plots were 6.1 ´ 12.3 and 4.6 ´ 12.3 m at RECM and MTES, respectively. Row crops were planted parallel to split plots (bio-covers). Specific details on planting methods, cultivars, and row spacing can be found in Ashworth et al. (2014 Ashworth et al. ( , 2016a Ashworth et al. ( , 2016b Ashworth et al. ( , 2017a . Briefly, corn was planted between 12 April and 9 May, soybean was planted between 29 April and 30 May, and cotton was planted between 7 and 12 May. Glyphosate-resistant cultivars were planted during Phases I and II and glufosinate-tolerant cultivars in subsequent phases to minimize development of glyphosate-resistant weed populations. Cover crops were planted approximately mid-October through mid-November during the previous cropping year.
Corn received 128.5 kg N ha −1 , whereas cotton received 33.4 kg N ha −1 as sidedress applications in May and June each year. Muriate of potash (KCl) was applied to all plots in April of at a rate of 112 kg K ha −1 . Poultry litter plots received the equivalent of 66.7 kg N (total) ha −1 (?4.4 t ha −1 , A&L Analytical Laboratories). Similarly, wheat and fallow received 66.7 kg N ha −1 , whereas vetch received 50.4 kg N ha −1 in the form of urea (CH 4 N 2 O).
Before planting, burndown herbicides were used to terminate existing vegetation and bio-covers. Either paraquat (1,1-dimethyl-4,4-bipyridinium), glyphosate [N-(phosphonomethyl)-glycine], or glufosinate [ammonium(±)-2 amino-4-(hydroxymethylphosphinyl)butanoate] was applied in March each year, prior to corn, soybean, and cotton seeding. One or two postemergence applications of glyphosate were applied to all plots from May to June annually during Phases I and II, whereas glufosinate was used in Phases III and IV. For cotton, insecticide and crop growth regulation chemical usage was extensive, and annual application dates ranged from June through September. A commercial organophosphate defoliant, growth regulator, and organophosphate insecticide was applied several times beginning in June after cotton emergence.
Soil Sampling and Analysis
Baseline soil samples were taken in 2001 at soil surfaces (0-5 cm) and subsurfaces (5-15 cm) before cropping sequence and bio-cover treatments began (Year 0) and again in 2004 (Year 2), 2006 (Year 4, end of Phase I), 2010 (Year 8, end of Phase II), and 2014 (Year 12, end of Phase III). Briefly, cores were composited, air dried, ground (<2 mm), and tested for carbonates per plot. Soil C was predicted by near-infrared diffuse reflectance spectroscopy, using a Labspec Pro scanning spectrophotometer (Analytical Spectral Devices) at 400 to 2500 nm from 2002 to 2006 (Wight et al., 2016a (Wight et al., , 2016b . Delta SOC was calculated by subtracting the SOC in Year 0 from that of each sampling year (e.g., Phase I, II, or III). Bulk density (g cm −3
) was measured on a per-plot, depth, and location basis to calculate megagrams of C per hectare.
Soil tests were conducted from 0-to 5-and 5-to 15-cm depths from each plot to determine concentrations of P, K, Mg, and Ca (kg ha −1
) and percentage N. Samples were ground to pass through a 1-mm sieve on a Wiley soil crusher, and Mehlich-1 (Mehlich, 1953) total extractable nutrients were measured by inductively coupled plasma using a 7300 DV inductively coupled plasma optical emission spectrometer (PerkinElmer). The pH was determined on a 1:1 soil to water ratio using an AS3010D dual pH analyzer (Labfit). In addition, percentage N and C were determined via combustion (weight loss on ignition; Schulte and Hopkins, 1996) .
Soil Biological Diversity from Long-term Cropping Systems Management
Soil was sampled for microbial analyses March 2013 and 2014 at both locations in the upper 0 to 15 cm on all soil amendment and cover crop treatments, but only on selected crop rotations (Table 1) . Briefly, per Ashworth et al. (2017c) , total soil DNA was extracted using the PowerLyzer PowerSoil DNA Isolation Kit and PowerLyzer homogenization instrument (MOBIO Laboratories), according to the manufacturer's directions. DNA extracted was quantified using the Quant-It PicoGreen double-stranded DNA quantitation assay and stored at −20°C. Bacterial community composition was determined using Illumina sequencing of 16S ribosomal RNA gene amplicons. Extracted DNA was sent to the Hudson Alpha Bioinformatics Institute Genomic Services Laboratory (Huntsville, AL), where they amplified the V3 to V4 region of the 16S ribosomal RNA gene with barcoded primers 341F and 785R (Klindworth et al., 2013) .
Earthworm populations were sampled to a depth of 15 cm from each plot in May 2013 and 2015 at each plot and location, when soils were at or near field capacity. Soils were collected between crop rows from each plot center with a shovel and were hand sorted by species present (Diplocardia caroliniana Eisen, Lumbricus rubellus Hoffmeister, and Amyntha spp.) to determine abundance per Ashworth et al. (2017a) .
Analysis of Data and Model Development
To advance understanding of how cropping systems can influence dynamic soil properties over time, two statistical models were developed. The first model tested annual fluctuations (D yi = Year x − Year 0) in soil chemical levels after 2, 4, 8, and 12 yr of conservation agriculture implementation by depth (surface and subsurface). A second model was developed to investigate overall terminal soil test levels after 12 yr of cropping system implementation from the 0-to 15-cm depth. The first model included an ANOVA test of D values (Years 2, 4, 8, and 12 − Year 0) for soil fertility characteristics (i.e., P, K, Ca, Mg, and C) using the MIXED procedure of SAS (SAS Institute, 2014) . In this analysis, the 12-yr dataset tested main effects of cropping sequence (whole-plot) and soil amendments (split-block) by soil depth, with phase (i.e., sampling repetitions) considered a repeated measure. For the repeated measure, an autoregressive covariance was used and found to be unimportant by a likelihood ratio test, so it was dropped. The denominator degrees of freedom for the Type III F-test were adjusted with the Kenward-Roger method (Gomez et al., 2005) .
In the second model, terminal chemical data (pH, P, K, Ca, Mg, C, and N) from the final study year (2014) were weight averaged (soil samples from 0-5 and 5-15 cm were calculated to represent 0-to 15-cm depths) to determine cumulative cropping system and soil amendment impacts in the top 15 cm. These data were handled the same as the initial ANOVA model described above. For both models, block, location, and year (where appropriate) were considered random effects. When main effects or interaction confluences were found, mean separations were performed using the SAS macro "pdmix800" (Saxton, 1998) with Fisher's LSD and at a Type I error rate of 5% (SAS Institute, 2014) .
To identify correlations among soil ecology (earthworm and microbial community), crop yield, and soil chemical attributes, , 2006) . Second, principal components analysis (PCA) of the full dataset (chemical properties) was performed using PRIMER 7 to visualize the relationships between parameters measured. Data were first normalized according to means and SDs, prior to PCA. Finally, nonparametric multidimensional scaling ordination of Bray-Curtis dissimilarities was performed using PRIMER 7.0.13 software to visualize the relationships between microbial community structures and dynamic soil properties. Analysis was performed as described in Ashworth et al. (2017) ; briefly, operational taxonomic unit relative abundances were normalized by total and square root transformed prior to calculation of the distance matrix. The chemical properties and earthworm abundances were related to microbial community structure using Pearson correlations.
Results
Cropping System Influence on Soil Chemical Properties
Changes in Surface Properties
Overall, every tested soil chemical property was affected by year and depth, but not location; hence, data are reported by depth and D values per analyte with locations combined. Upper (0-5 cm) D soil chemical analysis over the 12-yr study period revealed that main effects of Mg, P, K, Ca, and C were affected by bio-covers, excluding that for Mg and P after 6 yr of cover crop and poultry litter implementation (P < 0.05, Table 2 ). In addition, soil test levels tended to not initially be affected by cropping sequences in the upper horizon, indicating that bio-covers illicit greater influence on dynamic soil property responses than crop rotations in the upper horizon. However, for DYear 12, all soil chemical properties were affected by rotations (P < 0.05, Table 2 ). In general, due to very few two-way (bio-cover ´ rotation) interactions (only DP after 12 yr andDC after 8 yr had significant effects for rotation), main effects for bio-covers will be examined for D values by depth (both 0-5 and 5-15 cm, Table 2 ).
In general, soil chemical levels tended to decrease 2 and 4 yr after bio-cover (manure, cover crop, and the fallow control) implementation, excluding that for Ca and C after 8 yr for all bio-cover treatments (Fig. 1) . Both hairy vetch and wheat cover crops did not rebound to greater than initial levels for soil Mg, P, and K, although SOC and Ca additions did occur (P < 0.05). This result was contrary to expectations, considering that legume cover crops can reportedly partially replace fertilizer-N system requirements (Blevins et al., 1990) . Dabney et al. (2001) also reported cover crops improve soil chemical properties that affect soil health, although soil chemical levels under cover crops in this study were, in general, not different than those for the fallow control.
After 8 and 12 yr of cover crops, poultry litter applications, and the fallow control, surface SOC increased, particularly for poultry litter applications (Fig. 1) . Among all soil amendments, poultry litter treatments tended to lose less nutrients and increase in fertility compared with other bio-covers. Similarly, Bulluck (2002) found that soils amended with organic sources of fertilizers (manure) had higher nutrient concentrations (Ca, K, Mg, and Mn) than soils with synthetic fertility amendments. These results indicate that, despite no-tillage in these systems, crop nutrient removal may exceed nutrient additions over time in surface soil (0-5 cm), and that organic amendments promote greater long-term nutrient accumulation. 
Changes in Subsurface Properties
All total dynamic subsurface soil (5-15 cm) nutrients (Mg, P, K, Ca, and C) fluctuated after 2, 4, 8, and 12 yr of cropping rotations (excluding DYear 8 for Mg) and bio-covers (excluding DYear 2 for P, Ca for DYear 2 and DYear 4, and C for all D values), indicating that dynamic properties in subsurface layers were substantially more influenced by cropping system management (Table 3 ). In addition, two-way interactions occurred after 12 yr for P and C, and after 8 yr for P, K, Ca, and C (Table 3) .
In general, subsurface soil chemistry followed a similar trend to surface levels, although there were fewer precipitous shifts, indicating that dynamic properties were less affected in subsurface layers (Fig. 2) . Similar to the surface layers, poultry litter applications tended to maintain soil fertility levels (i.e., Mg, P, Ca, K, and C) compared with cover crops and the fallow control. Among all biocover ´ crop rotation interactions for terminal (Year 12) SOC, hairy vetch combined with the cotton-soybean-corn-cotton rotation had the greatest storage, suggesting that high rotation diversity promotes C additions in subsurface levels (P < 0.05, data not shown). Similarly, previous studies have shown increases in SOC sequestration in other systems from increases in crop rotations (West and Post, 2002; Franzluebbers, 2005) .
Soil Chemical Results after 12 Years of Cropping Systems Management
To determine terminal soil chemical results, depths were weight averaged after 12 yr to identify impacts from cover crops, poultry litter, and cropping sequence implementation in the upper 15 cm. Overall, soil chemical levels over the 12-yr study period revealed that the main effect of crop rotation influenced dynamic properties (excluding soil pH and Ca, Table 4 ). Terminal soil test P, K, Mg, N, and C varied according to long-term cropping sequence (P < 0.05). Specifically, soil P was greatest for the soybeancotton-soybean-cotton rotation, indicating reduced uptake and removal under this system (Fig. 3) . Conversely, rotations with high frequencies of corn and soybean tended to have reduced P (e.g., soybean-corn-corn-soybean and soybean-soybean-corn-soybean). Similarly, the soybean-soybean-corn-soybean rotation had the lowest K levels (98.8 kg ha −1 ). In general, soybean produces about one-third the amount of residue of corn, but about twice as much K is removed in the grain (Wilhelm et al., 1986; Ashworth et al., 2017a) . The continuous corn and the cotton-corn rotation resulted in greater K, N, and C (7.9 Mg ha −1 ) levels in the upper 15 cm than the soybean-soybean-corn-soybean rotation (P < 0.05, Fig. 3) , likely due to the high quantity of residue produced under this cropping system. However, in a meta-analysis, McDaniel et al. (2014) found that introducing a crop rotation into monoculture corn did not result in greater SOC. Further, nutrient levels tended to be higher in continuous cotton and cotton-corn than in other rotations, suggesting that cotton removed slightly less P, K, Ca, and Mg than other crops. Thus, these trends suggest less buildup of SOC substrate and greater depletion of available K with increasing prevalence of soybean in the rotation.
After 12 yr of cropping systems management, weighted (0-15 cm) soil chemical attributes (pH, P, K, Ca, Mg, N, and C) varied under soil amendments when averaged across both locations (P < 0.05). All soil chemical properties were higher under poultry litter-amended soils than cover crops (P < 0.05). Specifically, soil P was 73 and 70% greater than under wheat and hairy vetch cover crops, respectively. Similarly, soil K (57 and 55%) and N (14 and 9%) were greater with poultry litter than with cover crops (wheat and hairy vetch, respectively; data not shown). In general, soil chemical attributes (pH, P, K, Ca, Mg, and N) did not differ from those for the fallow control (winter weeds) or cover crops. However, SOC under hairy vetch was not different from that of a high C-forming amendment (poultry litter), which was not different from that of wheat or the fallow control.
Soil Chemical Property and Yield Linkages to Soil Biodiversity
Earthworm Abundance and Diversity Linkages
Earthworm abundance and structure were largely driven by location differences; therefore, earthworm community composition was separated by location (Fig. 4) . For both MTREC and RECM, litter-amended soils were significantly different than cover crops and the fallow control, and most positively correlated with both soil chemistry and yield. Correlations indicate that there is a significant but weak relationship (r = 0.082, P = 0.036) between the Euclidean distance matrix of soil physiochemical and yield and the Bray-Curtis dissimilarly indices of earthworm community composition. Specifically, earthworm community structure was found to be linked to poultry litter, with greater abundances of D. caroliniana (T1) and L. rubellus (T2) in litter-amended plots, correlating with elevated soil chemical characteristics (Fig. 4) . This suggests that the soil amendment may have the added benefit of fostering greater earthworm presence (Fig. 4) .
At MTREC, the continuous corn sequence combined with either poultry litter or hairy vetch cover crop resulted in the greatest change in soil chemistry, which corresponded to greater earthworm abundance and greater plant yield (Fig. 4) . At RECM, poultry litter was the greatest positive driver for earthworm abundance and composition, as was the corn-soybean rotation. Previous research on the same plot area noted significantly reduced earthworm abundance under continuous cotton, likely owing to the pesticide-intensive rotation of cotton (Ashworth et al., 2017a) . Therefore, as noted above, more SOC was stored in the upper profile of cotton sequences due to the dominant role that earthworms play in breaking down recalcitrant residues. In no-till agroecosystems, earthworms take on the role of tillage by decomposing and mineralizing residues; thus, in sequences with fewer earthworms, more SOC was able to accumulate in the upper profile (Fig. 3) . Greater earthworm density was most strongly linked to greater P and N soil levels, which occurred under the poultry litter treatment (Fig. 4) . Overall, earthworms favored nutrient-rich bio-covers (poultry litter) and high-residue-producing, less pesticide-intensive cropping rotations (soybean and corn rotations vs. cotton) as food sources, which has implications for the One Health Initiative, or the idea that soil health is linked to plant health, which is also linked to animal and human health.
Microbial Abundance and Diversity Linkages
Soil systems management, such as crop rotation, may alter soil habitat by influencing soil nutrient status, thereby stimulating or hindering microbial activity (Balota et al., 2004; Ashworth et al., 2017c) . Like earthworm communities, microbial populations varied spatially and were most affected by long-term poultry litter applications, although for both locations there was a significant but weak relationship between soil physiochemical and the microbial community composition matrix (RECM P = 0.017, MTES P = 0.03) (Fig. 5) . The strongest environmental predictors of microbial community composition at RECM were P, Ca, and Mg (5-15 cm), whereas the strongest predictors at MTES were yield, C, pH, and Ca (5-15 cm, Fig. 5 ).
In our previous studies, cotton seed and corn grain yields increased under poultry litter treatments compared with cover crops and the fallow control over the 12-yr period, resulting in a positive C feedback into the system . Such results from poultry litter treatments were not surprising, considering soil chemistry was greatly affected after 12 yr of poultry litter applications; consequently, poultry litter was significantly different from fallow and hairy vetch treatments. Therefore, poultry litter treatments were most linked to increased soil chemical properties, as well as plant yield.
Residue quality and quantity drive microbial substrate quantity and suitability, and cotton production affected microbial habitat in this study, as lower diversity was observed under cotton sequences. A reduction of soil biological activity and function (i.e., soil microbial biomass, enzyme activity, and aggregate stability) was also observed under continuous cotton compared with pasture systems in western Texas (AcostaMartínez et al., 2004) . Interestingly, we observed differences (P < 0.05) in soil microbiological community structures between continuous corn and soybean cropping sequences (P = 0.006); however, the corn-soybean sequence was not different (P > 0.05) from either continuous corn or soybean but rather fell in between the two continuous systems (Ashworth et al., 2017c) . This result corroborates a direct linkage between cropping systems residue and soil microbial community structure, with plant health and production.
Conclusions
Nutrient management (inorganic fertilizers vs. animal manure), cover crops, and crop rotations may drive soil biotic community structures, which subsequently affects agroecosystem services and the systems' health across agricultural landscapes. Soil surface (0-5 cm) chemistry was not as affected by cropping sequences as subsurface horizons (5-15 cm), indicating that bio-covers had greater influence on soil properties than crop rotations in upper horizons, whereas crop rotations affected soil subsurface chemistry more. There were fewer subsurface precipitous shifts indicating that dynamic properties were less affected in subsurface layers. After 12 yr of cropping systems, weighted (0-15 cm) soil chemical levels were greater under poultry litter-amended soils than cover crops. In general, soil chemistry under cover crop implementation did not differ for the fallow control (winter weeds). Rotations with high frequencies of corn and soybean tended to have reduced P and K storage, likely owing to soybean producing roughly one-third the residue of corn but removing twice as much K in the grain. Soil management alters habitat by influencing soil nutrient status and the quantity and quality of residue. Earthworm and microbial structures were driven by location differences; however, at both sites, litter-amended soil chemical properties varied compared with cover crops and the fallow control and were most positively correlated with both soil chemistry and yield. Soil biodiversity was reduced under continuous cotton, likely owing to the pesticide-intensive rotation of cotton. Overall, soil biodiversity favored nutrient-rich bio-covers (poultry litter) and high-residue-producing, less pesticide-intensive cropping rotations (soybean and corn rotations vs. cotton) as food sources, which has implications for sustainable soil dynamics under notillage for these crops. These results corroborate direct linkages between cropping systems management, soil biodiversity, and nutrient cycling with the systems' plant and soil health continuum.
